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Abstract  
Background. The ability to work under pressure is a vital non-technical skill for doctors 
working in acute medical specialties. Individuals who evaluate potentially stressful situations 
as challenging rather than threating may perform better under pressure and be more resilient 
to stress and burnout. Training programme recruitment processes provide an important 
opportunity to examine applicants’ reactions to acute stress. In the context of multi-station 
selection centres for recruitment to anaesthesia training programmes, we investigated the 
factors influencing candidates’ pre-station challenge/threat evaluations and the extent to 
which their evaluations predicted subsequent station performance. 
Methods. Candidates evaluated the perceived stress of upcoming stations using a measure of 
challenge/threat evaluation - the cognitive appraisal ratio (CAR) - and consented to release 
their demographic details and station scores. Using regression analyses we determined which 
candidate and station factors predicted variation in the CAR and whether, after accounting for 
these factors, the CAR predicted candidate performance in the station. 
Results. The CAR was affected by the nature of the station and candidate gender, but not age, 
ethnicity, country of training or clinical experience. Candidates perceived stations involving 
work related tasks as more threatening. After controlling for candidates’ demographic and 
professional profiles, the CAR significantly predicted station performance: ‘challenge’ 
evaluations were associated with better performance, though the effect was weak. 
Conclusions. Our selection centre model can help recruit prospective anaesthetists who are 
able to rise to the challenge of performing in stressful situations but results do not support the 
direct use of challenge/threat data for recruitment decisions. 
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Introduction 
In the acute medical specialties (surgery, anaesthesia, intensive care, emergency 
medicine, etc.) the ability of doctors to work efficiently and decisively under pressure is of 
vital importance. Managing acute stress is an essential non-technical skill (Flin et al. 2008) 
and methods of assessing applicants for selection to training programmes in such specialties 
need to capture this important aspect of candidate ability. Given the significance of such a 
high-stakes assessment - success or failure will crucially affect their subsequent medical 
career – the selection process inevitably places the candidate under considerable pressure. 
Little is known however, about how junior doctors react to the pressure of undergoing 
selection processes, or how these reactions might influence performance. 
Reactions to pressure may be analysed through the lens of the biopsychosocial model of 
challenge and threat (Blascovich 2008), a transactional model for understanding 
individualistic reactions to stress. According to this model, an individual’s response to a 
motivated performance situation is determined by their evaluation of two factors: the 
demands of the situation and their personal coping resources. Demand evaluations involve 
the assessment of danger, uncertainty and required effort, whereas resource evaluations 
involve a self-assessment of the knowledge and skills relevant to the situation (Blascovich 
and Mendes 2000). Individuals who rate their resources as higher than the demands of the 
situation (a challenge evaluation) have been found to perform better than individuals who 
assess their resources to be insufficient to meet the task demands (a threat evaluation) (Seery 
2011; Moore et al. 2013; Vine et al. 2015). For example, challenge evaluations prior to a 
laparoscopic surgery training task predicted both faster completion and more efficient use of 
visual attention during the task (Vine et al. 2013). In anaesthesia, challenge evaluations have 
been identified as an important factor in enabling expert anaesthetists to cope with acutely 
stressful clinical situations and avoid the dangers of chronic stress exposure and burnout in 
the profession (Larsson et al. 2007; Larsson and Sanner 2010). Research in emergency 
medicine and general surgery residents has linked challenge/threat  appraisals to 
physiological stress responses during trauma resuscitation simulations (Harvey et al. 2010), 
while self-reported feelings of stress have been found to correlate negatively with 
performance during cardiopulmonary resuscitation (Hunziker et al. 2012) and threat 
evaluations were negatively correlated with clinical reasoning during simulated patient 
encounters (Pottier et al. 2013). 
An individual’s evaluation of a potentially stressful situation can be assessed via 
distinctive patterns of neuroendocrine and cardiovascular response as well as via self-report 
measures. In naturalistic settings, where real-time evaluation of physiological responses is 
often impractical, a simple self-report measure of challenge/threat states is the cognitive 
appraisal ratio (CAR) (Tomaka et al. 1993). A number of studies involving medical trainees 
have used the CAR (Harvey et al. 2010; Pottier et al. 2011; Pottier et al. 2013; Piquette et al. 
2014). The validity of this instrument is supported by known associations between the CAR 
and expected physiological reactions under stress such as altered heart rate, cardiac 
contractility, cardiac output and vascular activity (Tomaka et al. 1993; Harvey et al. 2010; 
Vine et al. 2013). While recent studies have highlighted the importance of challenge/threat 
evaluations in a variety of medical disciplines, there is a lack of research linking stress 
appraisal to performance (Larsson et al. 2007; LeBlanc 2009; Arora et al. 2010; Larsson and 
Sanner 2010; McGrath et al. 2011). 
Aims 
The present study is a response to the increasing recognition of the influence of 
challenge and threat evaluations in a range of medical disciplines and to calls for ongoing 
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research into the relationship between stress and performance (Larsson et al. 2007; LeBlanc 
2009; Arora et al. 2010; Larsson and Sanner 2010; McGrath et al. 2011). Specifically, we 
aimed to investigate, in the context of selection to specialty training programmes in 
anaesthesia, (a) which selection centre and candidate factors were associated with variation in 
the perceived challenge/threat to candidates, and (b) whether, after accounting for these 
factors, the challenge/threat state was a predictor of candidate performance in the selection 
centre stations. 
 
Methods 
Study context and ethical procedure 
The study formed part of a larger project investigating selection into specialty training 
that was included in the UK’s National Institute for Health Research Clinical Research 
Network (NIHR CRN) Portfolio (Study ID: 9732). The Chair of the NHS Cornwall and 
Plymouth Research Ethics Committee, UK reviewed the project proposal and confirmed that 
formal ethical submission was not required. Study participants were doctors applying for 
specialty training posts in anaesthesia at the South West Peninsula Deanery and who attended 
one of three selection centres: two for doctors applying at initial-entry (CT1) grade and one 
for partially trained anaesthetists applying at higher (ST3) grade. Research was carried out 
according to American Psychological Association ethical guidelines for research with human 
subjects (American Psychological Association 2002). Study participants were briefed by 
study investigators, provided with written information regarding data confidentiality and the 
right to withdraw at any time during the study, and consented to the use of their selection 
centre data by the study team. This data included both selection centre performance scores 
and the candidates’ demographic and professional profiles, consisting of their age (years), 
gender, ethnicity (white British or not), country of training (UK or elsewhere), time since 
registration (months) and portfolio self-score. At the point of application candidates scored 
the content of their own portfolio in eleven domains (Table 1), covering qualifications and 
awards during both undergraduate and postgraduate training, anaesthesia-specific experience, 
research participation and outputs, and teaching involvement. The scoring process comprised 
detailed descriptors identifying levels of achievement at each available scale point (Appendix 
1). These descriptors are essentially ‘factual’ in nature though there is room for differences in 
interpretation in light of the widely varying nature of candidates’ education histories and 
career paths. Selection centre assessors were blinded as to whether candidates had consented 
to take part in the study. 
Selection centres 
The selection centres, which were conducted as part of the Royal College of 
Anaesthetists’ national selection process, incorporated either five (CT1) or four (ST3) 
stations. The stations comprised: a structured interview, a portfolio review, a presentation, a 
mannequin-based teamwork simulation and a telephone communication station. The first 
three of these form the core of the current Royal College of Anaesthetists’ national selection 
process and, along with the simulation station, have been previously described in detail (Gale 
et al. 2010). As part of the portfolio review station the assessors ratified or adjusted the 
candidate’s portfolio self-score and this assessor score then contributed to the candidate’s 
selection centre total. The telephone station, which ST3 candidates did not undergo, required 
candidates to relay important clinical details to an anaesthetic colleague regarding a patient 
requiring emergency surgery. In each station two consultant assessors independently scored 
candidates on three non-technical skills and ‘overall performance’ using 5-point scales 
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(1=Unsatisfactory; 2=Weak; 3=Typical; 4=Very good; 5=Outstanding). Station scores were a 
weighted sum of the ratings from each assessor and could range from 10 to 50 points. 
Candidates rotated through the stations in different orders, which we recorded for each 
candidate. 
Data collection 
We asked candidates’ to make demand / resource evaluations for each station, 
immediately prior to entering the room, but after reading information that described the 
upcoming station. We used two items: ‘How demanding do you expect the station to be?’ and 
‘How able are you to cope with the station?’ both measured on a six point scale (1=Not at all; 
6=Extremely). Dividing the score on the first item (demands) by the score on the second 
(resources) produced a measure of the candidate’s challenge / threat state: the Cognitive 
Appraisal Ratio (CAR) (Tomaka et al. 1993). Values of the CAR greater than one indicate 
that demands outweigh resources and so correspond to tasks presenting a threat to the 
candidate, whereas values less than one correspond to challenge evaluations where the 
candidate perceives their resources as being more than sufficient to meet the demands of the 
task (Moore et al. 2012; Moore et al. 2013). In line with other studies that have used the CAR 
for stress-based research, we gave the participants brief instructions in how to complete the 
two items in the CAR but supplied no definitions of what is meant by either “demanding" or 
the ability to “cope”. 
Statistical Analysis 
To determine the objectivity of the candidates’ portfolio self-scores we correlated them 
with the assessor-awarded portfolio scores from the portfolio station. We described the 
demographic profile of the participant sample and the distributions of the CARs recorded 
prior to each individual station in the assessment centre. In order to investigate the stability of 
participants' threat/challenge assessments across stations we calculated correlations between 
the CARs. We conducted two mixed model linear regression analyses, both incorporating a 
random effect for candidate to account for the clustering in the data. The first used the CAR 
as the outcome variable with the nature of the station, the order in which the candidate 
encountered the station (an integer from 1 to 5) and the candidates’ demographic and 
professional profile measures (described above) as predictors. The second model used the 
candidate’s station performance score as the outcome variable and the CAR, nature of the 
station, order of encountering the station and candidates’ demographic and professional 
profile measures, as predictors. The proportion of station to station variance in performance 
scores accounted for by the CAR was estimated using the method of Raudenbush and 
Bryk(Raudenbush and Bryk 2002). 
The order of encountering each station was recorded as an integer from 1 to 5 and 
entered as a covariate in each model to capture any possible linear increase in the outcome 
variable as the candidate progressed through the stations. To investigate alternative 
approaches to capturing this order effect we re-ran each model with (i) the order variable 
entered as a categorical factor, and (ii) the order variable replaced by the identity of the 
previous station. Results for these alternative models were essentially the same as for the 
initial model and so are not reported here. Analyses were conducted in IBM SPSS version 20. 
 
Results 
The 94 participants comprised 37 and 28 doctors respectively who attended the first and 
second CT1 selection centres, and 29 who attended the ST3 selection centre. No doctors 
declined participation. Just over half (54%) of the doctors were male, 94% were trained in the 
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UK and 83% reported their ethnicity as ‘white British’. The median age at the time of 
interview was 28 years and the median period of GMC registration was 18 months. The 
objectivity of the candidates’ portfolio self-scores was confirmed by a correlation of 0.94 
with the station assessors’ scores. 
Overall, candidates perceived the selection centre stations as more of a threat than a 
challenge: 55% of all station CARs were above one (i.e. perceived demands outweighing 
perceived resources). The station CARs varied between 0.40 and 4.00 with the mean being 
greater than one in all five stations and highest in the presentation and simulation stations 
(Table 2). Eight of the ten correlation coefficients between the station CARs were 
significantly positive (Table 3). 
Predictors of candidates’ challenge / threat state 
The first regression analysis (Table 4) confirmed that, after allowing for other variables 
in the model, the nature of the station was indeed a significant predictor of the CAR 
(p=0.001), along with the candidate’s gender (p<0.001). In particular, the presentation and 
simulation stations elicited the highest threat states while female candidates reported higher 
threat states than their male counterparts. Neither the candidate’s age, ethnicity, country of 
training, time since registration, application grade, order of encountering the station nor their 
portfolio self-score were predictors of the station CARs. 
Predictors of candidates’ station performance 
The second regression analysis (Table 5) showed that candidates’ station performance 
scores were significantly predicted by their  country of medical training, the strength of their 
portfolio self-assessment, their challenge/threat evaluation of the station (the CAR) and the 
nature of the station itself. Candidates’ gender, age, ethnicity, application grade, time since 
registration and order of encountering the stations were all unrelated to their performance 
scores. UK-trained doctors attained higher scores, as did those who presented with stronger 
portfolio self-scores. The significant variation in scores between the stations reflects the 
varying difficulty levels of the tasks involved, with scores being highest in the portfolio 
station and lowest in the simulation station. To check that any possible influence of gender on 
the station scores was not being masked by the presence of the CAR in the regression model 
we re-ran the model with the CAR excluded but gender remained non-significant (results not 
shown). 
After controlling for candidates’ demographic and professional profiles and for station 
difficulty and order, the CAR was a significant predictor of station performance. The 
tendency to evaluate stations as a threat rather than a challenge was associated with poorer 
performance: a one unit increase in the CAR resulted in an average performance decrease of 
2.7 points. While statistically significant this represents a fairly small effect: a one standard 
deviation (0.46) increase in the CAR corresponded to a 0.15 standard deviation (1.24 point) 
decrease in the station performance score and the CAR accounted for 3.6% of the variance in 
those scores. 
 
Discussion 
Cognitive appraisal ratios (CARs) for the selection centre stations were related to the 
content of the station but not to the order in which it was encountered. The simulation and 
presentation stations induced the strongest threat state and the portfolio review station the 
lowest. This may not be surprising as the simulation station involved the candidates being 
observed performing in an unpredictable clinical situation. Similarly, the presentation station 
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required participants to prepare and deliver a talk on an unprepared subject, a task that bears 
strong similarity to the Trier Social Stress Test: a frequently used method of inducing stress 
responses in experimental studies (Kirschbaum et al. 1993). In contrast to the unpredictability 
inherent in these stations, the portfolio review involves a discussion around documentation 
that the candidate has prepared and submitted to the panel in advance (Gale et al. 2010). 
These results are consistent with findings in psychology, which suggest that stronger stress 
responses result from tasks that are uncontrollable and/or open to observation and potential 
negative evaluation by others (Dickerson and Kemeny 2004).  
An additional driver of the appraisal ratios was the candidate’s gender, with female 
candidates generally reporting higher threat states than their male counterparts. Previous 
research has also found that women report being more threatened than men prior to 
undertaking a stressful task, although it is unclear whether this is a real effect or due to 
gender biases in reporting threat (Quigley et al. 2002). It may simply be that women are less 
reticent than men in owning up to feeling threatened. Despite differences in perceived threat 
states however, male and female candidates performed comparably in the selection centre 
stations. This mirrors research on anxiety in medical students where, despite performing at a 
level equivalent to their male peers, female medical students consistently report more anxiety 
and less confidence in their abilities (Blanch et al. 2008). No other demographic or 
professional profile variables influenced the CARs. Notably, candidates’ pre-station threat 
states were unrelated to their age, time since registration, and past achievements as measured 
by their portfolio self-scores. This lack of association is both interesting and surprising as we 
might expect age, experience and previous achievements to strengthen a person’s appraisal of 
their own coping resources. This finding suggests that while threat states may relate to the 
stress of particular situations, a tendency towards either challenge or threat evaluations may 
be a stable personality characteristic that is little affected by age or experience. Furthermore, 
the weak to moderate positive correlations observed between the station CARs suggest some 
degree of consistency in individuals’ evaluations across situations. These findings are 
consonant with other research showing that stress appraisal styles are related to personality 
factors and that stress appraisals are moderately stable across situations (Power and Hill 
2010). 
After adjusting for candidate factors and for the nature of each station, CARs were 
significantly predictive of station performance. Heightened threat states were associated with 
poorer performance, although the effect size was fairly small. This indicates that individuals 
who evaluate the selection centre tasks as more of a challenge than a threat will tend to 
perform better and hence are more likely to be appointed to a training post. This finding 
mirrors recent research in both medical and non-medical environments that has also found 
challenge/threat scores to be predictive of performance in stressful and meaningful evaluative 
settings.  For example, medical students who evaluated an upcoming laparascopic training 
task as more of a challenge (i.e. personal coping resources matching or exceeding task 
demands) completed the task more quickly and used visual attention strategies more closely 
aligned to those used by expert surgeons than those who were in a more threat-like state (i.e., 
task demands exceeding personal coping resources) (Vine et al. 2013). Pottier and colleagues 
(Pottier et al. 2013) found that higher pre-scenario threat states were associated with poorer 
diagnostic accuracy in simulated ambulatory consultations, though not with four other 
measures of performance. These results were consistent across three separate measures of 
challenge/threat state, the CAR, the STAI (State Trait Anxiety Inventory) (Spielberger 2010) 
and salivary cortisol levels, underlining the validity of the simple 2-item CAR. Similar 
findings of poorer performance by those reporting greater threat evaluations have been found 
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in relation to competitive golf (Moore et al. 2013), and formalised aviation license 
assessments (Vine et al. 2015). 
Despite the encouraging findings, the present study is not without its limitations. Due to 
concerns with self-report measures (e.g., response bias), some authors have used objective 
physiological measures of challenge and threat such as changes in cardiovascular response or 
salivary cortisol (Blascovich et al. 2004; Harvey et al. 2010; Seery 2011). Unfortunately, it 
was logistically impossible to fit each participant with an impedance cardiograph device 
before the selection procedure and, since typical salivary cortisol response times (20-40 min) 
are greater than the duration of the selections stations, the present study instead used a self-
report measure that has been widely employed in the literature and shown to closely correlate 
with both cardiovascular and cortisol-based indices of challenge and threat (Harvey et al. 
2010; Zanstra and Johnston 2011). Alternative self-reported psychological measures of 
challenge and threat such as the STAI, the Stress Appraisal Measure (Peacock and Wong 
1990), or the Stressor Appraisal Scale (Schneider 2008) might have been employed but given 
the high-stakes nature of the selection centres, their considerably greater length than the 2-
item CAR would have risked participant non-completion or study withdrawal. While the 
ecologically valid setting prevented the level of experimental control required to examine 
potential mechanisms (including psychophysiological markers), this is one of very few 
studies that have assessed challenge and threat appraisals immediately prior to performance 
in a naturalistic, meaningful and self-relevant (rather than an experimental) setting (Tomaka 
et al. 1993), where performance failure has important consequences. Furthermore, the study 
addresses weaknesses in other studies where CAR was only taken once, before competition 
commenced (Moore et al. 2013). In contrast, in the current study we assessed CAR 
throughout the selection process (before each station) enabling the potentially dynamic nature 
of demand/resource evaluations to be accounted for.  
Managing responses to stress is an important non-technical skill and our findings may 
have implications for both selection and training in anaesthesia and other acute specialties. 
Performance in the current selection centre process has been shown to correlate with 
performance during training (Gale et al. 2010). Combined with the present finding that 
greater challenge evaluations predict stronger selection centre performance, it would be 
tempting to conclude that those disposed to challenge rather than threat evaluations may 
perform better in clinical practice but we cannot reach such a conclusion in the present study. 
There is no evidence that the effect observed in the selection centres would exist outside of 
the environment in which the data were captured. Our findings do however support the 
ongoing use of simulated, task-based assessment for selection to specialty training 
programmes. The simulation station resulted in the highest threat scores and therefore 
provides a useful indication of how trainees may perform under the type of acute pressure 
they will experience in clinical practice.   
It has been suggested that such information about how stress is evaluated might support 
recruitment decisions and subsequent training in both anaesthesia and other acute specialties 
such as surgery (McGrath et al. 2011). However, while we have shown that individual 
differences are detectable in candidates’ performance in the controlled environment of a 
selection centre, there are potential limitations to using cognitive appraisal data to inform 
recruitment and management decisions. First, interpretation of CAR data would need to take 
account of gender differences in reporting threat states; second the CAR was only weakly 
associated with performance in the selection stations; third, the CAR is a self-report measure 
and so open to bias and distortion if openly used in a high-stakes assessment. The evidence 
for personal consistency in evaluations across situations and over time implies that 
individuals may have a trait-like quality that predisposes them to habitually appraise 
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situations as challenging or threatening. From a recruitment perspective, this might provide a 
rationale for including high threat tasks in selection centres for branches of medicine that 
demand resilience to acutely stressful situations. Anaesthetists work in stressful environments 
where difficult clinical situations can be construed as either a threat or a challenge. Larsson 
and Sanner have highlighted the strategies employed by experienced anaesthetists to control 
their reactions to such situations and have emphasised the danger that anaesthesia trainees 
could suffer burnout if repeatedly exposed to difficult clinical situations without possessing 
the coping mechanisms to deal with them (Larsson and Sanner 2010). The authors suggested 
that cognitive reappraisal may help trainees deal with acutely stressful situations but we have 
found that trainees vary markedly in the way that they appraise such situations, certainly in 
the context of dealing with work-related tasks at selection centres. Whether trainees can 
successfully learn adaptive behaviour in these instances is an area for future research. 
From a training perspective, interventions aimed at ensuring that doctors learn to 
evaluate stressful events as a challenge rather than a threat could have clinical utility (Harvey 
et al. 2010; McGrath et al. 2011). This could be achieved by helping trainees change their 
perceptions of task demands, or by altering their actual or perceived resources (Larsson et al. 
2007; Feinberg and Aiello 2010; Larsson and Sanner 2010). In terms of actual resources 
available there is an increasing amount of evidence favouring the use of ‘decision support 
tools’ such as algorithms and protocols to improve clinicians’ performance and decision 
making in life threatening situations (Skinner and Brewer 2002; Wayne et al. 2005; Harrison 
et al. 2006; Nelson et al. 2008; Low et al. 2011). Human factors and crisis resource 
management training aims to promote efficient use of resources in these situations; factors 
affecting perceived resources which can be targeted include familiarity, uncertainty, 
difficulty, danger, attitudes, and the presence of others (Seery 2011). Other methods of 
learning to deal more effectively with stressful situations, which have been tried or suggested 
for use with healthcare professionals, include ‘stress inoculation training’ (Meichenbaum 
1985), ‘mindfulness’ (Hayes and Smith 2005) and a range of cognitive behavioural methods 
(Flin et al. 2008; Norris and Lockey 2012; Regehr et al. 2014). CARs could potentially be 
used to indicate the individuals for whom such training would be most beneficial. 
Conclusions 
This study demonstrates that challenge and threat states, assessed just prior to an anaesthesia 
selection centre station, are statistically significant predictors of performance in that station, 
though the effect size is small.  Specifically, a challenge state was associated with superior 
station performance compared to a threat state. Stations incorporating work related tasks 
induced higher threat states in applicants and may be able to discern how future anaesthetists 
will react under similar situations in the clinical environment. In anaesthesia, as in other acute 
specialties, performing effectively under heightened stress is a necessity and it is important 
therefore, that recruitment processes can identify doctors who possess the appropriate 
cognitive resources to deal with challenging situations. This study suggests that our multi-
station selection centres may help in achieving that goal but the results are not strong enough 
to support the direct use of cognitive appraisal data in recruitment decisions.    
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Tables 
 
Table 1:  Domains for assessment of portfolio content and maximum score by year and grade of application. 
 
 Application 
grade 
Domain  CT1 ST3 
UG Training - Additional Degrees  6 6 
UG Training - Prizes and Awards  2 2 
PG Medical Qualifications   4 4 
PG Training in other specialties  4 4 
Experience (CT1) / Qualifications (ST3) in Anaesthesia  6 5 
Clinical Governance and Audit  5 5 
Research  5 6 
Teaching  5 5 
Academic Publications  5 5 
Presentations and Posters  4 4 
Training Courses attended  4 4 
Total  50 50 
UG = Undergraduate, PG = Postgraduate   
  
 
  
15/28 
 
Table 2:  Descriptive statistics for cognitive appraisal ratios by selection centre station 
Station N Minimum Maximum Mean SD Skewness 
Interview 91 0.60 2.50 1.22 0.30 1.33 
Portfolio 92 0.40 4.00 1.16 0.52 2.43 
Presentation 93 0.40 3.00 1.33 0.55 1.40 
Simulation 89 0.50 3.00 1.34 0.47 1.45 
Telephone 64 0.60 2.50 1.18 0.35 1.15 
All 429 0.40 4.00 1.25 0.46 1.78 
 
  
16/28 
 
Table 3:  Correlations between the cognitive appraisal ratios 
Station Portfolio Presentation Simulation Telephone 
Interview 0.35** 0.52** 0.39** 0.38** 
Portfolio  0.35** 0.07 0.06 
Presentation   0.24* 0.28* 
Simulation    0.49** 
*  Correlation significant at the 0.05 level (2-tailed). 
**  Correlation significant at the 0.01 level (2-tailed). 
 
  
17/28 
 
 
Table 4:  Regression of cognitive appraisal ratio (CAR) on candidate demographic profile, portfolio self-score, station and station order. 
 
Coefficient 
Std. 
Error t p LCL UCL 
Female 0.229 0.060 3.834 0.000 0.110 0.348 
White British 0.048 0.094 0.508 0.613 -0.140 0.236 
Age 0.020 0.011 1.837 0.070 -0.002 0.041 
CT1 application grade 0.002 0.095 0.022 0.983 -0.186 0.190 
UK-trained 0.116 0.149 0.773 0.441 -0.181 0.412 
Months registered -0.003 0.002 -1.416 0.160 -0.007 0.001 
Portfolio self-score -0.005 0.004 -1.103 0.273 -0.013 0.004 
Station (Telephone = ref. category)* 
Interview 0.072 0.065 1.096 0.274 -0.057 0.200 
Portfolio 0.006 0.066 0.092 0.927 -0.123 0.135 
Presentation 0.181 0.065 2.776 0.006 0.053 0.308 
Simulation 0.190 0.065 2.918 0.004 0.062 0.319 
Station order -0.004 0.014 -0.303 0.762 -0.032 0.024 
* F-test for overall significance of ‘Station’ : F334,4=4.61, p=0.001 
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Table 5:  Regression of station performance score on candidate characteristics, station, station order and station cognitive appraisal ratio (CAR). 
 
Coefficient 
Std. 
Error t p LCL UCL 
Female -0.004 1.028 -0.004 0.997 -2.046 2.039 
White British 0.079 1.593 0.050 0.960 -3.089 3.248 
Age -0.167 0.183 -0.911 0.365 -0.532 0.198 
CT1 application grade -0.838 1.602 -0.523 0.602 -4.018 2.342 
UK-trained 10.906 2.523 4.322 0.000 5.891 15.920 
Months registered 0.009 0.033 0.263 0.793 -0.056 0.074 
Portfolio self-score 0.151 0.070 2.138 0.035 0.011 0.290 
Station (Telephone = ref. category)* 
Interview -1.229 1.136 -1.082 0.280 -3.464 1.005 
Portfolio 1.531 1.141 1.342 0.180 -0.713 3.776 
Presentation 1.094 1.141 0.959 0.338 -1.150 3.338 
Simulation -4.638 1.145 -4.049 0.000 -6.891 -2.385 
Station order 0.324 0.249 1.303 0.193 -0.165 0.813 
Cognitive appraisal ratio (CAR) -2.738 0.849 -3.225 0.001 -4.408 -1.069 
* F-test for overall significance of ‘Station’ : F335,4=11.68, p<0.001 
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Appendix 1: Criteria for assessment of candidates’ portfolios 
The following tables give the detailed criteria that were used to assess candidates’ portfolios of academic and professional achievement. 
These criteria were used both by candidates, to self-assess their own portfolios at the point of application, and by assessors (who verified 
evidence presented by candidates at the portfolio station of the selection centre). The tables are reproduced here by kind permission of the 
Royal College of Anaesthetists. 
 
 
Table A1: Portfolio assessment criteria, CT1 grade. 
 
Portfolio Assessment Criteria 
Anaesthesia CT1, 2013 
 
Domain Descriptor Score 
Undergraduate 
Training  - 
Additional Degrees 
 
First-class intercalated BSc (or BA or similar/higher degree) OR First-class BSc (or similar/higher) prior to starting medicine and 
relevant to medicine/anaesthesia 
6 
First-class BA (or similar/higher) prior to starting medicine and not relevant to medicine/anaesthesia 5 
2.1 intercalated BSc (or BA or similar/higher degree) OR 2.1 BSc (or similar/higher) prior to starting medicine and relevant to 
medicine/anaesthesia 
4 
2.1 BA (or similar/higher) prior to starting medicine and not relevant to medicine/anaesthesia 3 
2.2 or third class intercalated BSc (or BA or similar/higher) OR 2.2/third class BSc (or similar/higher) prior to starting medicine and 
relevant to medicine/anaesthesia 
0 
MD linked to Primary Medical qualification 0 
None of the above 0 
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Portfolio Assessment Criteria 
Anaesthesia CT1, 2013 
 
Domain Descriptor Score 
Undergraduate 
Training  - Prizes 
and Awards 
I was awarded a Distinction during my undergraduate medical training 2 
I was awarded a Prize or Merit during my undergraduate medical training 1 
I was not awarded one 0 
 
Postgraduate 
Medical 
Qualifications 
(excluding 
anaesthesia) 
UK final postgraduate qualification e.g. MRCP 4 
UK primary postgraduate qualification e.g. MRCP Part 1, MCEM A 2 
I do not have one 0 
 
Postgraduate 
Training  in other 
specialties 
(excluding 
Foundation) 
 
19 to 24 months experience in an appropriate/relevant Complementary Specialty (e.g. Surgery, Medicine, Emergency Medicine, 
Paediatrics, Obstetrics, Radiology), by the time of appointment, with achievement of expected outcomes, anywhere in the world 
4 
13 to 18 months experience in an appropriate/relevant Complementary Specialty (e.g. Surgery, Medicine, Emergency Medicine, 
Paediatrics, Obstetrics, Radiology), by the time of appointment, with achievement of expected outcomes, anywhere in the world 
2 
More than 24 months in  Complementary Specialties (e.g. Surgery, Medicine, Emergency Medicine, Paediatrics, Obstetrics, 
Radiology), with achievement of expected outcomes, anywhere in the world 
2 
5 to 12 months experience in an appropriate/relevant Complementary Specialty (e.g. Surgery, Medicine, Emergency Medicine, 
Paediatrics, Obstetrics, Radiology), by the time of appointment, anywhere in the world 
1 
Experience in  Complementary Specialties (e.g. Surgery, Medicine, Emergency Medicine, Paediatrics, Obstetrics, Radiology), 
without achievement of all expected outcomes, anywhere in the world 
1 
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Portfolio Assessment Criteria 
Anaesthesia CT1, 2013 
 
Domain Descriptor Score 
No experience in a Complementary specialty (e.g. Surgery, Medicine, Emergency Medicine, Paediatrics, Obstetrics, Radiology) 0 
 
Experience in 
anaesthesia 
 
Post foundation experience in Anaesthesia/ICM (less than 18 months) and  2 or more of the following – foundation post in 
Anaesthesia/ICM, undergraduate Special Study module, undergraduate Student Selected component, undergraduate elective, 
undergraduate taster session 
6 
Post foundation experience in Anaesthesia/ICM (less than 18 months) 5 
2 or more of the following complete by appointment – foundation post in Anaesthesia/ICM, undergraduate Special Study module, 
undergraduate Student Selected component, undergraduate elective, undergraduate taster session 
4 
1 of the following complete by appointment – foundation post in Anaesthesia/ICM, undergraduate Special Study module, 
undergraduate Student Selected component, undergraduate elective, undergraduate taster session 
2 
None of the above 0 
 
Clinical 
Governance and 
Audit 
 
Have made a significant contribution to postgraduate audit projects (e.g. managed an audit project, made recommendations for 
changes to practice based on audit findings, closed the audit loop) - more than one project a year 
5 
Have made a significant contribution to postgraduate audit projects (e.g. managed an audit project, made recommendations for 
changes to practice based on audit findings, closed the audit loop) - one a year or less 
3 
Have made a significant contribution to/instigated an undergraduate audit project 2 
Have taken part in other people's audits (ie data collection) or made other minor contributions 1 
I have not participated in an audit project 0 
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Portfolio Assessment Criteria 
Anaesthesia CT1, 2013 
 
Domain Descriptor Score 
Research 
 
Completion of a PhD with original research 5 
Significant involvement in research eg two-year MD with original research 4 
I have had some personal and direct involvement with planning or running a postgraduate research project 3 
I have had significant personal involvement with an undergraduate research project 1 
I understand the importance of research 0 
 
Teaching 
 
I have made a major contribution to a local/national teaching programme including organising a programme OR have a recognised 
qualification in teaching e.g. Diploma in Medical Education, Masters in Medical Education Certificate in Medical Education 
5 
I have some experience in formal teaching Health Professionals (eg lectures) and/or I have some experience of formal teaching 
Health-related topics to a non-medical audience (eg lectures) and/or I have attended a Teaching the Teachers course, Generic 
Instructors course (or similar) 
2 
I have carried out informal teaching of colleagues (including nurses and medical students) 1 
I have not contributed to teaching 0 
 
Academic 
Publications 
(to include 
undergraduate 
and/or 
postgraduate) 
I am first author in more than one peer-reviewed publication  5 
I am first author on one peer-reviewed publication  4 
I am co-author in more than one peer-reviewed publication 3 
I am co-author in one peer-reviewed publication  2 
I have published one or more abstracts or articles (including e-publications) or I have published a letter 1 
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Portfolio Assessment Criteria 
Anaesthesia CT1, 2013 
 
Domain Descriptor Score 
I have not published anything 0 
 
Presentations 
(including audit 
presentations) 
I have presented at a regional, national or international meeting 4 
I have presented at local/departmental meetings on more than one occasion 2 
I have made a local/departmental presentation on one occasion 1 
I have made no presentations nor shown any posters 0 
 
Training courses 
attended (and 
current) at time of 
interview 
 
3 or more courses attended (including ALS, ATLS, ILS, BASICS, IMPACT, APLS, EPLS, College and Simulator Courses) (or 
similar) 
4 
2 courses attended (including ALS, ATLS, ILS, BASICS, IMPACT, APLS, EPLS, College and Simulator Courses) (or similar) 2 
1 course attended (including ALS, ATLS, ILS, BASICS, IMPACT, APLS, EPLS, College and Simulator Courses) (or similar) 1 
No courses attended 0 
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Table A2: Portfolio assessment criteria, ST3 grade. 
 
 
Portfolio Assessment Criteria 
Anaesthesia ST3, 2013 
 
Domain Descriptor Score 
Undergraduate 
Training  - 
Additional Degrees 
 
First-class intercalated BSc (or BA or similar/higher degree) OR First-class BSc (or similar/higher) prior to starting medicine and 
relevant to medicine/anaesthesia 
6 
First-class BA (or similar/higher) prior to starting medicine and not relevant to medicine/anaesthesia 5 
2.1 intercalated BSc (or BA or similar/higher degree) OR 2.1 BSc (or similar/higher) prior to starting medicine and relevant to 
medicine/anaesthesia 
4 
2.1 BA (or similar/higher) prior to starting medicine and relevant to medicine/anaesthesia 3 
2.2 or third class intercalated BSc (or BA or similar/higher) OR 2.2/third class BSc (or similar/higher) prior to starting medicine 
and relevant to medicine/anaesthesia 
0 
MD linked to Primary Medical qualification 0 
None of the above 0 
 
Undergraduate 
Training  - Prizes 
and Awards 
 
I was awarded a Distinction during my undergraduate medical training 2 
I was awarded a Prize or Merit during my undergraduate medical training 1 
I was not awarded one 0 
 
Postgraduate 
Medical 
Qualifications 
UK final postgraduate qualification e.g. MRCP, MRCS, MCEM  4 
UK primary postgraduate qualification e.g. MRCP Part 1, MCEM A  2 
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Portfolio Assessment Criteria 
Anaesthesia ST3, 2013 
 
Domain Descriptor Score 
(excluding 
anaesthesia and 
ICM) 
None of the above  0 
 
Postgraduate 
Training  in other 
specialties 
(including research 
posts but excluding 
Foundation, 
Anaesthesia or 
ICM)1 
 
19 to 24 months experience in an appropriate/relevant Complementary Specialty (e.g. Surgery, Medicine, Emergency Medicine, 
Paediatrics, Obstetrics, Radiology), by the time of appointment, with achievement of expected outcomes, anywhere in the world 
4 
13 to 18 months experience in an appropriate/relevant Complementary Specialty (e.g. Surgery, Medicine, Emergency Medicine, 
Paediatrics, Obstetrics, Radiology), by the time of appointment, with achievement of expected outcomes, anywhere in the world 
2 
More than 24 months in  Complementary Specialties (e.g. Surgery, Medicine, Emergency Medicine, Paediatrics, Obstetrics, 
Radiology), by time of appointment, with achievement of expected outcomes, anywhere in the world 
2 
5 to 12 months experience in an appropriate/relevant Complementary Specialty (e.g. Surgery, Medicine, Emergency Medicine, 
Paediatrics, Obstetrics, Radiology), by the time of appointment, anywhere in the world 
1 
More than 24 months in  Complementary Specialties (e.g. Surgery, Medicine, Emergency Medicine, Paediatrics, Obstetrics, 
Radiology), by time of appointment, without achievement of all expected outcomes, anywhere in the world 
1 
No experience in a Complementary specialty (e.g. Surgery, Medicine, Emergency Medicine, Paediatrics, Obstetrics, Radiology), by 
time of appointment 
0 
 
Qualifications in 
Anaesthesia 
(applicants with 
Primary FRCA passed within first year of entering specialty (excluding time in Foundation Programme) 5 
Primary FRCA (or equivalent) all sections (MCQ and OSCE/viva) passed at first attempt  4 
                                            
1
 Experience gained as general duties medical officer with the Defence Medical Services will not be considered in this domain. 
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Portfolio Assessment Criteria 
Anaesthesia ST3, 2013 
 
Domain Descriptor Score 
Final FRCA should 
score depending 
on success at 
Primary 
examination 
attempts only) 
Primary FRCA (or equivalent) one section (MCQ or OSCE/viva) passed at first sitting (other part passed at a repeat attempt)  3 
Primary FRCA (or equivalent) with MCQ and OSCE/viva both passed at a repeat attempt 2 
I have no qualifications in anaesthesia  0 
 
Clinical 
Governance and 
Audit as a 
postgraduate 
 
Have made a significant contribution to postgraduate audit projects (e.g. managed an audit project, made recommendations for 
changes to practice based on audit findings, closed the audit loop) - more than one project a year and at least 1 presented at a 
regional, national or international meeting  
5 
Have made a significant contribution to postgraduate audit projects (e.g. managed an audit project, made recommendations for 
changes to practice based on audit findings, closed the audit loop) - one a year or less and at least 1 presented at a regional 
National or International meeting  
4 
Have made a significant contribution to postgraduate audit projects (e.g. managed an audit project, made recommendations for 
changes to practice based on audit findings, closed the audit loop) - one a year or less and these presented at a Local meeting 
3 
Have taken part in other people's postgraduate audits, (ie data collection) or made other minor contributions, not led or 
designed the audit 
2 
I have not participated in an audit project  0 
 
Research 
 
Completion of a PhD with original research 6 
Significant involvement in research e.g. two-year MD with original research  4 
I have had some personal and direct involvement with planning or running a postgraduate research project  3 
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Portfolio Assessment Criteria 
Anaesthesia ST3, 2013 
 
Domain Descriptor Score 
I understand the importance of research  0 
 
Teaching 
 
I have made a major contribution to a local/national teaching programme including organising a programme OR have a 
recognised qualification in teaching e.g. Diploma in Medical Education, Masters in Medical Education 
5 
I have some experience in formal teaching Health Professionals (e.g. lectures) and/or I have some experience of formal teaching 
Health-related topics to a non-medical audience (e.g. lectures) and/or I have attended a Teaching the Teachers course, Generic 
Instructors course or similar 
2 
I have carried out informal teaching of colleagues (including nurses and medical students)  1 
I have not contributed to teaching  0 
 
Academic 
Publications 
(undergraduate or 
postgraduate) 
 
I am first author in more than one peer-reviewed publication  as a postgraduate 5 
I am first author on one peer-reviewed publication as a postgraduate 4 
I am co-author in more than one peer-reviewed publication as a postgraduate 3 
I am co-author in one peer-reviewed publication as a postgraduate or I am an author of an undergraduate publication 2 
I have published one or more abstracts or articles (including e-publications) or I have published a letter 1 
I have not published anything  0 
Presentations and 
Poster 
Presentations 
(excluding audit 
I have presented at a regional, national or international meeting  4 
I have presented at a local meeting on more than one occasion 2 
I have made a local/departmental presentation 1 
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Portfolio Assessment Criteria 
Anaesthesia ST3, 2013 
 
Domain Descriptor Score 
presentations) I have made no presentations nor shown any posters  0 
 
Training courses 
attended (and 
current) at time of 
interview 
 
3 or more courses attended (including ALS, ATLS, ILS, BASICS, IMPACT, APLS, EPLS, College and Simulator Courses) (or 
similar)  
4 
2 courses attended (including ALS, ATLS, ILS, BASICS, IMPACT, APLS, EPLS, College and Simulator Courses) (or similar)  2 
1 course attended (including ALS, ATLS, ILS, BASICS, IMPACT, APLS, EPLS, College and Simulator Courses) (or similar)  1 
No courses attended  0 
 
 
